Repeated derecruitments accentuate lung injury during mechanical ventilation.
The aim of our study was to assess whether repeated derecruitments induced by the repetitive withdrawal of high positive end-expiratory pressure could induce lung injury in a swine model. Prospective, randomized, experimental animal study. University laboratory. Specific pathogen-free pigs (Choong-Ang Laboratory Animals, Seoul, Korea) weighing around 30 kg. After lung injury was induced by repeated saline lavage, pigs were ventilated in pressure-limited mode with the highest possible positive end-expiratory pressure with a tidal volume of 8 mL/kg and maximum inspiratory pressure of 30 cm H2O. With this initial ventilator setting, the control group (n = 5) received ventilation without derecruitments for 4 hours, and in the derecruitment group (n = 5), derecruitments were repeatedly induced by intentional disconnection of the ventilatory circuit for 30 seconds every 5 minutes for 4 hours. After the initial increase in positive end-expiratory pressure, the PaO2 increased to greater than 450 mm Hg in both groups. The PaO2 remained at greater than 450 mm Hg in the control group persistently, but in the derecruitment group, PaO2 significantly decreased to 427.7 mm Hg (adjusted p = 0.03) after 2 hours and remained significant for the rest of the study. PaCO2, oxygenation index, and alveolar-arterial oxygen gradient also significantly increased after 2 hours compared with the control group. However, the variables of respiratory mechanics except for minute volume at 2-hour point showed no difference between the two groups for the duration of the study. Histologically, significant bronchiolar injury was observed in the dependent portion of the derecruitment group compared with the controls (p = 0.03), but not in the nondependent area of the lung. Repeated derecruitments exacerbated lung injury, particularly at the bronchiolar level in the dependent portion. Strategies to minimize this type of injury should be incorporated when designing optimal ventilator strategies in acute respiratory distress syndrome patients.